The differential diagnosis of masses in the suprarenal area in neonates is discussed in relation to clinical, laboratory and radiologic findings. Neonatal adrenal hemorrhage can be accurately diagnosed clinically. In the neonate neuroblastoma in situ is self-limiting and exploration to exclude it is unnecessary. Operative intervention should be reserved for controlling massive adrenal hemorrhage or if an abscess forms.
rhagic disorders 13 and hypoprothrombinemia. 1 ' 14 The hemorrhage is reported to affect the right adrenal 3 to 4 times more commonly than the left adrenal 1 and it is bilateral in 8 to 10 per cent of the cases. The usual explanation for susceptibility of the right adrenal is its greater likelihood of compression between the liver and spine and, because the right adrenal vein usually drains directly into the inferior vena cava, its proneness to changes in venous pressure. 13 Of our patients hemorrhage occurred on the right side in 2, the left side in 2 and both sides in 1 (table 1). Birth weights were normal (range 3.49 to 4.63 kg.). No evidence of trauma was present at birth. Four newborns were vertex presentations and 1 had been delivered by cesarean section (indicated by a previous cesarean section). All were born at full term and only 2 had respiratory distress or cyanosis at birth. None had fever, evidence of septicemia, a significant coagulation defect or bloodgroup incompatibility. In all cases the hemorrhage occurred before 1 week of age (table 1) .
Originally, clinical manifestations have been classified as owing to either adrenal insufficiency or acute hemorrhage. 13 Most recent reports indicate that the patient presents with prolonged neonatal jaundice and/or an abdominal mass with a decreasing hemoglobin. 9 Adrenal insufficiency is rare and we could find no proved case in our review of the English literature. In our patients the main clinical features were flank mass in all, prolonged jaundice in 4 and mild anemia in 3 (table 1). All had normal urinary excretion of vanillyl mandelic acid and catecholamines, and none had evidence of adrenal insufficiency.
The radiologic findings have been described repeatedly. 8' 9 • 11 • 15 The early IVP reveals a smooth, homogeneously radiolucent mass displacing the kidney laterally and inferiorly, and indenting or flattening the superior pole. Non-visualization of the kidney on the side of the adrenal hemorrhage has been reported. 7 • 16 ' 17 In our last 2 cases the early IVP revealed nonfunction of the kidney on the involved side but the next IVP and initial films in the other 3 cases showed the characteristic deviation of the renal axis and lateral displacement of its upper pole by a radiolucent suprarenal mass ( fig. 1 ). The cystic nature of the mass was documented by an operation in case 1 (table 2) , arteriography in cases 2 to 4 ( fig. 3 ) and ultrasound, 9 9mtechnetium renal scan and computerized tomography in case 5 (fig. 2) .
The first patient, who had bilateral hemorrhage, underwent ,,milateral adrenalectomy and the subsequent 4 patients were managed conservatively (table 2) . Shrinkage of the mass was 
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Lt. or retrograde or masses can be renal scan and/ or tumor and neuroblastoma can be excluded readily. There is no adequate explanation for the initial non-visualization of a kidney in a newborn with adrenal hemorrhage, which has been reported by others and occurred in our last 2 cases, but it should not be interpreted as renal invasion by a tumor. Determination of the 24-hour urinary excretion of vanillyl mandelic acid, homovanillic acid and catecholamines is relevant, since an increase in these substances, particularly vanillyl . mandelic acid, is virtually diagnostic of neuroblastoma. In all 'our patients (in some cases twice) normality of these levels was established before adrenal hemorrhage was diagnosed. Thus, the only remaining entity to be excluded is neuroblastoma in situ or hemorrhage into a neuroblastoma. Farber considers the latter a mechanism of spontaneous remission of this malignant tumor. 22 Sober and Hirsch described a case of neuroblastoma in a hemorrhagic adrenal gland in a neonate, which probably represented neuroblastoma in situ. 18 Other cases of neuroblastoma in situ in neonatal adrenal cysts have been reported. 23 The significance of neuroblastoma in situ in the newborn is questionable. Beckwith and Perrin, who estimated its incidence in their necropsy material to be about 40 times greater than expected from reported figures for clinically manifest neuro- blastoma, postulated that many of these microscopic tumors degenerated or differentiated to normal tissue. 24 This theory gains support from the report by Guin and associates of findings at necropsy of infants <6 months old, who had died of unrelated problems. 25 In patients ~3 months old the incidence of neuroblastoma in situ was 258 times the frequency expected according to rates for the clinically manifest tumor. In infants 3 to 6 months old, however, they found no such tumors. Therefore, Guin and associates postulated a time-growth relationship in the natural history of neuroblastoma in situ, illustrating the potential for spontaneous resolution.
Insufficiency
We conclude that the condition can be diagnosed accurately by history, physical examination, laboratory data and radiographic imaging. An immediate operation to exclude neuroblastoma in situ is not justifiable. By 6 to 8 weeks shrinkage of the mass will be apparent clinically and this, together with straightening of the renal axis, will be visible radiographically. The adrenal will contain calcified deposits by 1 year. Thus, an operation should only be done if the hemorrhage is uncontrollable or to drain the abscess if infection of the hematoma occurs.
This protocol of conservative management applies only for newborns in the first month of life. Thereafter, adrenal hemorrhage may represent necrosis of a malignant tumor or bleed- ing into it, warranting surgical exploration. Craig and associates reported adrenocortical carcinoma in a IO-month-old child in whom the radiological findings were similar to those of an adrenal hematoma. 26 
